In any photoluminescence measurement setup, the collection optics always exhibits a finite numerical aperture, thus only a fraction of the luminescence light is collected. The collection enhancement factor represents the gain in the number of collected photons that is merely due to the modification of the radiation pattern. In other words, even if the luminescent object emits the same number of photons, it is possible to observe enhancement of emission simply because the photons are all emitted towards the detector thanks to some "antenna effect". A rigorous computation of this factor is difficult, because it requires a measurement of the emitted intensity over 4π steradians, but we provide below an estimate of the collection enhancement factor.
Calculation of collection coefficient enhancement
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In what follows, we consider the SiNC and the GND in the dipolar approximation. The luminescence of the SiNC is then approximated to the emission of an electric dipole near an air-glass interface (considering the SiNC's surrounding media). In the same way, the scattering from the GND can also be approximated to the emission of an electric dipole near the same air-glass interface. In those conditions, the influence of the air-glass interface on the emission of both entities is the same and can be neglected. We can then assume that SiNC and GND radiate in a homogeneous medium. To calculate the collection coefficient enhancement, we compare the fraction of SiNC's luminescence collected by the high numerical aperture objective over the total SiNC's luminescence, in the absence and in the presence of a plasmonic particle. If we neglect the influence of the substrate, we can assume that the luminescence radiation pattern without GND is a half sphere (dashed line in Fig.   4(b) ). The NA=1.2 objective collects the luminescence in a 64° cone, corresponding to 57% of the total SiNC's luminescence. (See Fig. S1, left panel) In presence of GNDs, SiNC's luminescence is no longer a sphere. If we still neglect the influence of the substrate, the gold nanoparticle's radiation pattern is given by the equation:
where p is the scattered power and θ the emission angle The ratio between the luminescence collected with and without GNDs gives us an enhancement of collection of about 1.7. Since we have neglected the substrate, we have neglected all the luminescence emitted above the critical angle, which may represent a nonnegligible fraction of the total luminescence. This means that our estimate is an overestimate, and should be understood as the maximum value of the collection enhancement factor.
The same analysis has been performed for all other GND diameters (140 nm, 160 nm, 200 nm, 220 nm). We observed similar radiation patterns in the Fourier plane (Fig. S2) , and obtained the same value of 1.7 for the collection efficiency enhancement.
1. L. Novotny and B. Hecht, Principles of Nano-Optics, 2 nd edition, Cambridge University Press (2012) Figure S1 : Top: schematic of SiNCs' photoluminescence without GND (left) and with gold (right) under the substrate and collected by the objective, by neglecting the influence of the air-glass interface. Bottom: schematic polar graph of SiNCs' photoluminescence without GND (left) and with GND (right). In both case the part collected by the objective is the red area inside the black curve over the total red area. 
